Role of thermo TRPA1 and TRPV1 channels in heat, cold, and mechanical nociception of rats.
A sensitive response of the nervous system to changes in temperature is of predominant importance for homeotherms to maintain a stable body temperature. A number of temperature-sensitive transient receptor potential (TRP) ion channels have been studied as nociceptors that respond to extreme temperatures and harmful chemicals. Recent findings in the field of pain have established a family of six thermo-TRP channels (TRPA1, TRPM8, TRPV1, TRPV2, TRPV3, and TRPV4) that exhibit sensitivity to increases or decreases in temperature, as well as to chemical substances eliciting the respective hot or cold sensations. In this study, we used behavioral methods to investigate whether mustard oil (allyl isothiocyanate) and capsaicin affect the sensitivity to heat, innocuous and noxious cold, and mechanical stimuli in male rats. The results obtained indicate that TRPA1 and TRPV1 channels are clearly involved in pain reactions, and the TRPA1 agonist allyl isothiocyanate enhances the heat pain sensitivity, possibly by indirectly modulating TRPV1 channels coexpressed in nociceptors with TRPA1. Overall, our data support the role of thermosensitive TRPA1 and TRPV1 channels in pain modulation and show that these two thermoreceptor channels are in a synergistic and/or conditional relationship with noxious heat and cold cutaneous stimulation.